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(54) Filtering apparatus. 

(57) The disclosure describes a filtering apparatus 
10 and a method for manufacturing a filtering 
apparatus comprising a housing 11 and a filter 
arrangement 12 disposed within the housing 11. 
The housing 11 may have first and second 
identical body portions 23, 24. The filter ar- 
rangement 12, which may include an end cap 45 
and a filter element 36, may be secured within 
the housing 11 solely by mechanical compres- 
sion between the first and second body portions 
23, 24. 
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The present invention relates to filters and, more 
particularly, to an apparatus for filtering impurities 
from a fluid, i.e., a liquid or a gas, and a method of 
manufacturing such a filtering apparatus. 

A fluid may contain many different impurities, 5 
and, in a variety of circumstances, these impurities 
must be removed before the fluid can be used. For ex- 
ample, in many medical applications, impurities must 
be filtered from a liquid before the liquid can be 
passed into a patient. 10 

Ideally, a filtering apparatus for removing impur- 
ities from a fluid would be as inexpensive as possible. 
This is especially true in the medical field where sky- 
rocketing costs are a major burden, and the expense 
of an apparatus or procedure may limit the availability is 
of the apparatus or procedure. 

DE-A-2720012 discloses filtering apparatus in 
which end units are joined to a body. Both end units 
have pegs. The pegs of one end unit locate one end 
of a cylindrical filter medium. The other end of the me- 20 
dium carries a cap which closes that end of the me- 
dium and which is spaced from the other end cap by 
the pegs of that end cap. 

Accordingly, the present invention provides an 
apparatus for filtering a fluid comprising a housing 25 
having first and second openings and defining a fluid 
flow path between the first and second openings, the 
housing including identical first and second body por- 
tions joined to one another, and a filter arrangement 
disposed within the housing in the fluid flow path and 30 
including a filter element having a first surface com- 
municating with the first opening and a second sur- 
face communicating with the second opening, the fil- 
ter arrangement being secured within the housing 
solely by mechanical compression between the first 35 
and second body portions, and a plurality of ribs pro- 
vided within each body portion, the ribs of the second 
body portion engag ing an exterior of the fi Iter element 
to center the filter element within the housing. 

Various aspects of the present invention each 40 
contribute to a reduction in the cost of the f i Itering ap- 
paratus. For example, by forming the housing from 
two identical body portions, the expense of making a 
mold for more than one body portion and the expense 
of separate molding procedures for more than one 45 
body portion are eliminated. By securing the filter ar- 
rangement within the housing solely by mechanical 
compression, the filter apparatus may be more quick- 
ly and, therefore, more inexpensively manufactured 
because the additional step of adhering or welding the 50 
filter arrangement to the housing is not required. Fur- 
ther, by abutting one end of the filter element directly 
against an end of the housing, the number and, there- 
fore, the cost of components is reduced because no 
end cap is required on that end of the filter element 55 

While it is relatively inexpensive, a filtering appa- 
ratus according to the present invention is nonethe- 
less highly reliable and effective. Mechanical com- 



pression of the filtering apparatus ensures that it re- 
mains securely in place, and the protrusion of the seal 
edges into the ends of the filter element prevents the 
fluid from bypassing the filter element as the fluid 
flows through the filtering apparatus. 

Filtering apparatus embodying the invention will 
now be described, by way of example only, with ref- 
erence to the accompanying diagrammatic drawings, 
in which: 

Figure 1 is a sectional side view of an exemplary 
filtering apparatus according to the invention; 
and 

Figure 2 is an exploded sectional side view of the 

exemplary filtering apparatus of Figure 1. 

As shown in the figures, an exemplary filtering 
apparatus 10 embodying the present invention gen- 
erally comprises a housing 11 and a filter arrange- 
ment 12 disposed within the housing 11. The housing 
11 has an inlet 13 and an outlet 14 and defines a fluid 
flow path through the housing between the inlet 13 
and the outlet 14. The filter arrangement 12 is posi- 
tioned in the fluid flow path to remove impurities from 
fluid flowing through the housing 11. 

The housing may have any suitable configuration 
and may be fashioned from any appropriately imper- 
vious material which is chemically compatible with the 
fluid to be filtered. In the exemplary filtering appara- 
tus 10, the housing 11 is preferably fashioned in a 
generally cylindrical configuration from a polymeric 
material, including a thermoplastic such as polyvinyl- 
chloride, acrylonitrile butadiene styrene, polyethy- 
lene, polypropylene, or polyamide. The housing 11 
has an inlet end portion 15 which includes the inlet 13, 
an outlet end portion 16 which includes the outlet 14, 
and each end portion 15, 16 has a side wall 20 which 
side walls together substantially extend between the 
inlet and outlet 13, 14. The inlet 13 and the outlet 14 
are disposed coaxially with respect to the housing 11 
and each may be formed as any suitable connector. 
For example, the inlet and the outlet may be formed 
as threaded connectors or "quick release" connec- 
tors. In the exemplary filter assembly 11, the inlet 13 
and the outlet 14 are formed as hose connectors, 
each comprising a cylindrical protrusion having an ex- 
terior lip and a respective central opening 21, 22 
which provides communication between the outside 
and inside of the housing 11. 

The housing is formed from first and second body 
portions, preferably identical body portions. In the ex- 
emplary filtering apparatus 10, the housing 11 is 
formed from an inlet body portion 23 and an identical 
outlet body portion 24 joined to one another at join 
faces 30, 31 extending circumferentially about the 
side wall 20 of the housing 11 . Each body portion 23, 
24 includes one end portion 15, 16 of the housing 11 
and a seal edge 25, 26 which projects axially inwardly 
from the interior of the housing 11. Preferably, each 
seal edge 25, 26 is formed integrally with the housing 
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11 and has a generally annular configuration encir- 
cling the opening 21, 22 of the inlet 13 or the outlet 
14 respectively. 

The filtering apparatus further includes a struc- 
ture for properly positioning and securing thefi Iter ar- 
rangement within the housing. This structure may be 
variously configured including, for example, as an an- 
nular boss along the interior of the housing. In the ex- 
emplary filtering apparatus 10, the housing 11 in- 
cludes a plurality of ribs 32 positioned within each end 
portion 15, 16 of the housing 11, preferably integrally 
formed with the housing 11. Although the ribs may be 
formed in a variety of shapes, each rib 32 of the ex- 
emplary filtering apparatus 10 has a "stepped" con- 
figuration including three different surfaces. The first 
surface 33 of each rib is nearest the respective outer 
end of the end portion 15, 16 of the housing 11 at 
which the rib 32 is located and faces substantially ra- 
dially inwardly. The second surface 34 is generally 
perpendicular to the first surface 33 and faces sub- 
stantially axially inwardly. The third surface 35 is gen- 
erally perpendicular to the second surface 34, is clos- 
er to the side wall 20 of the housing 11 than the first 
surface 33, and faces substantially radially inwardly. 

The filter arrangement may be variously config- 
ured without departing from the scope of the inven- 
tion. For example, it may be designed for axial flow or 
radial inside-out flow; it may include a pleated ele- 
ment of membrane sheeting or a porous membrane of 
annular section; or it may include a sorbent material 
for sorbing certain impurities. In the exemplary filter- 
ing apparatus 10, the filter arrangement 12 includes 
a hollow, generally cylindrical filter element 36 co- 
axially disposed within the housing 11 and designed 
for radial outside-in flow. The filter element 36 in- 
cludes first and second porous plane end surfaces 
40, 41, an outer cylindrical surface 42 which commu- 
nicates with the inlet 13, and an inner cylindrical sur- 
face 43 which communicates with the outlet 14. The 
filter element 36 may comprise any suitable filter me- 
dium and may have any appropriate absolute pore rat- 
ing for removing impurities. For example, in the exem- 
plary filtering apparatus 10, the filter medium may 
comprise an annular section mass of polymeric micro- 
fibers, such as that available from Pall Corporation 
under the trademark PROFILE, and may have an ab- 
solute pore rating in the range from about 90 microns 
to less than 1 micron. 

The exemplary filtering apparatus 10 also in- 
cludes a perforated core 44 and a blind end cap 45. 
The perforate core 44 may be positioned circumja- 
cent to the inner surface 43 of the filter element 36 to 
support the filter element 36 against the forces asso- 
ciated with the pressure drop across the filter element 
36. The blind end cap 45 caps the first end surface 
40 of the filter element 36. The blind end cap includes 
a generally annular seal edge 46 which protrudes into 
the first end surface 40 of the filter element 36, op- 



posing the seal edge 26 on the outlet end portion 16 
of the housing 11 which protrudes into the second end 
surface 41 of the filter element 36. The end cap 45 
also includes a centring tongue 50 which fits within 

5 the core 44 to centre the end cap 45 on the first end 
surface 40 of the filter element 36. 

The filter arrangement 12 is secured within the 
housing 11 solely by mechanical compression be- 
tween first and second surfaces of the housing 11. 

w For example, in the exemplary f iltering apparatus 10, 
the filter arrangement 12 is secured between a first 
surface which comprises the plurality of second sur- 
faces 34 of the ribs 32 within the inlet end portion 15 
of the housing 11 and a second surface which com- 

15 prises the interior surface of the outlet end portion 16 
of the housing 11. The end cap 45 abuts but is not 
joined to the plurality of second surfaces 34 of the ribs 
32 while the second end surface 41 of the filter ele- 
ment abuts but is not joined to the interior surface of 

20 the outlet end portion 16 of the housing 11. Further, 
the end cap 45 abuts but is not joined to the first end 
surface 40 of the filter element 36. 

An exemplary method of manufacturing a filter- 
ing apparatus, such as the exemplary filtering appa- 

25 rat us 10, generally comprises bringing one end of a 
filter element into contact with a body portion having 
a seal edge which projects toward that end of the filter 
element and bringing the other end of the filter ele- 
ment into contact with an end cap having a seal edge 

30 which projects toward that end of the filter element. 
For example, the outlet body portion 24 of the hous- 
ing 11 may be placed in the lower rest of a hot plate 
welding machine with the join face 31 of the outlet 
body portion 24 facing upwardly. The filter element 36 

35 may then be placed in the outlet body portion 24 with 
the second end surface 41 of the filter element rest- 
ing on the seal edge 26 of the outlet body portion 24. 
The first surfaces 33 of the ribs 32 on the outlet body 
portion 24 serve to centre the filter element coaxially 

40 within the housing 11. The end cap 45 may then be 
placed on the first end surface 40 of the filter element 
36 with the centring tongue 50 positioned in the core 
44 and the seal edge 46 of the end cap 45 resting on 
the first end surface 40 of the filter element 36. Tosta- 

45 bilize this partial assembly, the welding machine may 
include a support rod which extends through the out- 
let opening 22 and the outlet 14 and through the cen- 
tre of the core 44 and engages the centring tongue 50 
of the end cap 45. 

so Alternatively, the inlet body portion 23 may be 
placed in the lower rest of a hot plate welding machine 
with the join face 30 facing upwardly. The blind end 
cap 45 may then be placed on the plurality of second 
surfaces 34 of the ribs 32 on the inlet body portion 23. 

55 The third surfaces 35 of the ribs 32 serve to centre 
the end cap 45 in the inlet body portion 23. The first 
end 40 of the filter element 36 may then be placed on 
the seal edge 46 of the end cap 45 with the centring 
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tongue 50 positioned within the core 44. 

The exemplary method of manufacturing the fil- 
tering apparatus further comprises joining the first 
body portion to a second body portion to form a hous- 
ing, driving the seal edges into the respective ends of 
the filter element, and securing the end cap and the 
filter element within the housing solely by mechanical 
compression between the body portions. For exam- 
ple, if the filter element 36 and the end cap 45 have 
been placed in the outlet body portion 24 in the lower 
rest, the inlet body portion 23 may be placed over the 
outlet body portion 24 with the respective join faces 
30, 31 facing one another. A hot plate may be brought 
into contact with the join faces 30, 31 for a predeter- 
mined amount of time sufficient to soften or melt the 
join faces 30, 31 . The join faces 30, 31 are then forced 
together, joining the inlet body portion 23 to the outlet 
body portion 24. Alternatively, if the end cap 45 and 
the filter element 36 have been placed in the inlet 
body portion 23 in the lower rest, the outlet body por- 
tion 24 may be placed over the inlet body portion 23 
with the respective join faces 31, 30 facing one an- 
other. A hot plate may be brought into contact with the 
join faces 31, 30 for a predetermined amount of time 
sufficient to soften or melt the join faces 31, 30. The 
join faces 31 , 30 are then forced together, joining the 
outlet body portion 24 to the inlet body portion 23. The 
join faces 30, 31 may alternatively be joined in any 
other suitable manner including, for example, sonic 
welding, vibration welding, spin bonding, bonding by 
an adhesive, or molding a circumferential collar 
around the join faces 30, 31. 

As the join faces 30, 31 are forced toward one an- 
other, the third surfaces 35 of the ribs 32 in the inlet 
body portion 23 centre the end cap 45 within the inlet 
body portion 23, and the second surfaces 34 of the 
ribs 32 contact the end cap 45. As the join faces 30, 
31 are further forced toward one another, the filter ar- 
rangement 12 is compressed between the inlet and 
outlet body portions 23, 24, driving the seal edge 46 
of the end cap 45 and the seal edge 26 of the outlet 
body portion 24 into the first and second ends 40, 41 
of the filter element 36. Alternatively, the seal edge 46 
of the end cap 45 may have been driven into the first 
end 40 of the filter element 36 before the filter ele- 
ment 36 was placed in the outlet body portion 24. 

In accordance with the invention, the housing 11 
is dimensioned such that once the join faces 30, 31 
are joined to one another, the filter arrangement 12 is 
tightly secured solely by mechanical compression be- 
tween the inlet and outlet body portions 23, 24. For 
example, in the exemplary filtering apparatus 10, the 
filter arrangement 12 is tightly secured between the 
second surfaces 35 of the ribs 32 in the inlet body por- 
tion 23 and the interior surface of the outlet end 16 of 
the housing 11 with the first and second ends 40, 41 
of the filter element 36 tightly wedged against the end 
cap 45 and the outlet end 16 of the housing 11. 



In the preferred mode of operation, the hose con- 
nectors of the inlet 13 and the outlet 14 of the exem- 
plary filtering apparatus 10 may be attached to hoses 
(not shown) of a fluid system. Fluid to be filtered may 

5 then be directed into the exemplary filtering appara- 
tus 10 to the inlet 13 where it is diverted by the end 
cap 45 to the outer, upstream surface 42 of the filter 
element 36. The fluid is then forced radially inwardly 
through the filter medium of the filter element 36 

10 where the impurities are removed from the fluid. The 
fluid is prevented from flowing around the first end 40 
of the filter element 36 and bypassing the filter me- 
dium of the filter element 36 by the seal formed be- 
tween the first end 40 of the filter element 36 and the 

15 end cap 45. Likewise, the fluid is prevented from flow- 
ing around the second end 41 of the filter element 36 
and bypassing the filter medium of the filter element 
36 by the seal formed between the second end 41 of 
the filter element 36 and the outlet end 16 of the hous- 

20 ing 11. The filtrate exits the filter element 36 at the 
inner, downstream surface 43, passes through the 
perforated core 44, and then flows axially through the 
outlet 14. 

A filtering apparatus according to the present in- 

25 vention may be used in a variety of applications. For 
example, the filtering apparatus may be used to filter 
liquids such as water and, specifcially, as a pref ilter 
for the water supply of a dialysis machine. Because 
the filtering apparatus is relatively inexpensive, it 

30 may be frequently replaced to prevent the accumula- 
tion of impurities, such as harmful bacteria. More 
generally, the filtering apparatus may be used as a 
filter for drink dispensers or as a general purpose fil- 
ter for filtering a variety of fluids in laboratories. 

35 While the invention has been described in con- 
nection with a preferred embodiment of a filtering ap- 
paratus and a preferred method for manufacturing a 
filtering apparatus , there is no intent to limit the in- 
vention to the preferred embodiment or method. On 

40 the contrary, the intent is to cover all alternatives, 
modifications, and equivalents which may be includ- 
ed within the scope of the invention as defined by the 
appended claims. 

Filters sold under the trade mark PROFILE, here- 

45 inbefore referred to, have the following essential char- 
acteristics: 

"A cylindrical fibrous structure comprising a fi- 
brous mass of non-woven, synthetic, polymeric mi- 
crof ibers, said microfibers being substantially free of 

so fiber-to-fiber bonding and secured to each other by 
mechanical entanglement or intertwining, and said fi- 
brous mass having a substantially constant voids vol- 
ume over at least a substantial portion thereof as 
measured in the radial direction, the constant voids 

56 volume being combined with graded fiber cross- 
section whereby a varying pore size is provided over 
said substantial portion." 
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Claims 

1. An apparatus for filtering a fluid comprising a 
housing (11) having first and second openings 
(13,14) and defining a fluid flow path between 
the first and second openings (13,14), the hous- 
ing (11) including identical first and second body 
portions (23,24) joined to one another, and af ilter 
arrangement (12) disposed within the housing in 
the fluid flow path and including a filter element 
(36) having a first surface (42) communicating 
with the first opening (13) and a second surface 
(43) communicating with the second opening 
(14), the filter arrangement (12) being secured 
within the housing (11) solely by mechanical com- 
pression between the first and second body por- 
tions (23,24), and a plurality of ribs (32) provided 
within each body portion (23,24), the ribs (32) of 
the second body portion (24) engaging an exter- 
ior of the filter element (36) to center the f i Iter ele- 
ment (36) within the housing (11). 

2. Apparatus according to claim 1 wherein the hous- 
ing (11) includes a first end (15) having the first 
opening (13) and a second end (16) having the 
second opening (14), and wherein each body por- 
tion (23,24) includes one end of the housing (11). 

3. Apparatus according to claim 2 wherein each 
body portion (23,24) further includes a seal edge 
(25,26) projecting inwardly from the end of the 
housing (11) and encircling the openings (13,14), 
the seal edge (25,26) of at least one body portion 
(23,24) protruding into the filter element (36) 
through an end surface (40,41) between the first 
surface (42) and the second surface (41), there- 
by forming a seal. 

4. Apparatus according to claim 3 wherein at least 
one rib (32) is disposed near each end of the 
housing (11), each rib (32) having first and sec- 
ond mutually perpendicular surfaces (33,34), the 
first surface (33) of the rib (32) of the second end 
(16) engaging the first surface (42) of the filter 
element (36) for centering the filter element (36) 
within the housing (11). 

5. Apparatus according to claim 4 including a blind 
end cap (45) disposed within the first portion (23), 
wherein at least one rib (32) located in the first 
portion (23) includes a third surface (35), gener- 
ally perpendicular to the second surface (34), the 
end cap being centered by the third surface (35). 

6. Apparatus according to claim 4 wherein second 
surface (34) of at least one rib (32) fixes the axial 
position of a blind end cap (45) within the housing 
(11). 



7. Apparatus according to claim 2 wherein the hous- 
ing (11) is substantially cylindrical and the first 
and second body portions (23,24) being joined to 
one another circumferentially at the side wall 

5 (20), wherein the filter element (36) is hollow, 

generally externally cylindrical and is disposed 
coaxially within the housing (11) with the second 
end (41) of the filter element (36) abutting a sec- 
ond end surface of the housing (11). 

10 

8. Apparatus according to claim 5 or 6 wherein the 
blind end cap (45) is secured to the filter element 
(36) solely by mechanical compression between 
the second surfaces (34) of the ribs (32) of the 

is first body portion (23) and thef irst end of the filter 
element (36). 

9. Apparatus according to claim 5, 6, or 7 wherein 
the blind end cap (45) includes a projecting seal 
edge (46), and a first end surface (40) of the filter 
element (36) abutting the end cap (45) with the 
seal edge (46) of the end cap (45) protruding into 
the filter element (36) through first end surface 
(40) between the first surface (42) and the sec- 
ond surface (41), thereby forming a seal. 

1 0. Apparatus according to claims 2 and 4 to 9 includ- 
ing a seal edge (26) projecting inwardly from the 
second end (16) of the housing (11), the second 
end surface (41) of the filter element (36) abut- 
ting the second end (16) of the housing (11) with 
the seal edge (26) of the housing (11) protruding 
into the filter element (36) through the second 
end surface (41) between the first surface (42) 
and the second surface (41), thereby forming a 
seal. 
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